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S TWe: PROCESS FOR PRODUCING SUGAR CHAIN ASPARAGINE DERIVATIVE 
^ (54) 3BeB(n««;: «ffirX/<^4i>gS3ii*:(0«Jt5&a5 

^7 K h'^^!!; ^ P^'^"'='"S ^"S^ *=hain asparagine derivatives ftom defatted egg yolk, which comprises: (a) a step in 

2 which defatted egg yolk is treated with a proteinase to produce a sugar chain peptide mixture; (b) a step in which the sugar chain 
O peptide mixt.^ ,s treated with a peptidase to produce a sugar chain aspamgine mixture; (c) a step in which a lipid-soluble protective 
^ T 'l^" asparagines in the sugar chain asparagine mixture to produce a sugar chain aspaiagine derivative 

^ mixture and (d) a step m which the sugar chain asparagine derivative mixture is subjected to chromatography to separate it into 

sugar chain asparagine derivatives. 6 f »paiaic u imo 
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m m m 

jft^. mm (DNA). ^>^'^^m\zm<mE.<Dm^±^^i='thx. mm^ 
10 ^*^i^e$nT^TVi§„ kho#:«. me o^jm(Dmmi^-^&m.'=>x\,^^-±m 

o^]kmm\t,mmmm<Dmm(Dm^^izj:V)^^-^rLx\,^^. 
mm\^. mmmomm^prnMi^mizmtD^m^^^^. mmi±^^^y)^niii: 

15 ^t:s>o 

m^u. mmm4\::'r^timm(Dmmmihi!)m^^z:iii!)tm^-DX\^^^o ^rc. 
t\z^v)^ mmizmxvmm-r^thi!)m^nxi^^^o 

20 E(D^mm^?^. ^M^^>^'^^m(Dmmtit-<^t^nizmmf3im7tx$>^o 
^■ox. 't(Dmm\zm^T^±m^mummitmm'p^ >/'^^Mizit^x0'm^ 

mz^o. mm^^ >A^Mizit^xm^<Dmm7!)mnx\,^^:iKu\z$>^o 

0 

-:)5. ummm.i^Kimm77.n^^>tim^ti^:L}iu^^nx\^^^ m?i\t 
25 ^m-xmi^mo mm:$cmi\z^:^t. mmn\z7-=E>\i^rci\t.^m=f'^ 
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7. 2 g t;^oTVi-5o 

Itt. i^d^^S.^} )d:ty^-Jt} TiJ7i5^ (B i o c h em. B i o p h 

ys. Acta) ||1335#. :II23M (1997 )D ©l^^^tC J:tlt^. HIP 

c#i^3ti^ 1 ] Hi^^^ wo 96/02255 n^t^m (w^:^ 8 msm^m. 1 

0) 

(c) mm.77.A^^>m'^%^(DmmT7.n^^>\zmm'^(o^mm^ 
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2 . mmmf}mm<Dm(Dmm^mmmm^mmmr^ ^t\z^ ^m^ntz 
® T s ±B(Dmm T X /I ^ >mmi^(Dmm:^mo 

4. mm^(Dumm^ti-:^^—h^^m. rz^jm. rvjvm. Fmocs 

^rL^^mmmy7./'^y^>\zmmm<D^mm^mx (^^) vxmmrx/^^ 
^>mmi^(Dm-^m^mcmz'^mm^i^^^mm77./^y:^>mmmz^mT 

iij ut^>j^^m(D^o-^:/^}^^<DYx/^^^> (Asn) <Dmr^ym\z. 

l?*oT. Man (/31-4) GlcNac (i81-4) Gl cNa c§#:^t 
TAcHNj KS^^fo 
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(d) mmr:^/^^^>mmi^m'^m^i7u^.h^^y^-\z^\^x'^mmr7. 
\zw^m-t^o 

^mmizmm-^n^mmntit. mzmm-^n^h<D-c\t^\,^7i)K m^u. 
mzmMmz^^n^Ammmyx/^^^>. #{-am2^i!^i*^tx/i^^> 

iif^?s*^i^avh^7:7>r- (hplc) ^m\^^r^mmm\zu^x}^^-r^ 
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mmmiii^x\m\zmm-r^%<Dxi-if3i<. rcii^\t. m.m. ^m. mm. h 

:iiimx^^o t^t>-'^mmhvx\twizmm-^tL^%<Dx\tf3i<. mm^^^m 
ir^h(Dx;^n\^. i^m<Dmm. mrc\zM^m-^nrcmm. m^f-n^mizMm^ 
nrz.mmx&'z>xh.k\^^o 

(c) j:mtvx\t. (b) x@T#e»n;^iKmTXA^^>^-^tj'?i-a-i^^ 
fflvi. ^n{z^^ti^mmT7.A^^>\zmmm<D^mm(Dmx^ff^o mmu 
mmtvx\tmzmm-^ti^t(Dx\tf3.<. ^ii^t^. 9-yji':^u=.)V:Ah=¥ 

>';^3;V/}?n;U (Fmoc) t -^^Jl:t^zytl)U-^=iJV (Boc) TU 
)V:t^zy:fy-:^^-h (Al 1 oc) mm<D:fy-^^- h^m^. Tt^Jl^ (A 
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rtl/n;!/^ h^v;^7;V#-;i/ (Fmo c ) ^^ t ~:/^)V:t^zy:^)V^=i)V (B 

Protecting Groups in Organic Chemistry. John Wiley & Sons INC.. New York 
1991. ISBN 0-471-62301-6^#flg) izU^Tff^it^l^^ 

Tch^it. Fmo cm^mi^^^m-^. mm7:^/'^^=^>^^tsm'^mznvr 

•fe h >^ «D M F ^m&M^rci^. $ e> 9 - y}V:t U=.)V >^^)V-N-7s^ 

(d) j:mtvx\t. (c) j:mxm^nrcmmrx^'^^=^>mm^m^m=& 
^jk^(D^u^h^^y^—. mz^T^mo^uTh^^y^—izmLx^mmy 
::^y'^^^>mmmz^mT^o j^^s. M^^umz^^^^xu. ^^ntzmmTT. 

mmT:^/-^^=^>mmi^^9J}mmizm^ti^^mj^7f}^^. &\z^mm^miz^ 
^n^mmrT./'i^^ymmi^^M^izmv. -§i5«s^s^^8e)^®fbT# 
^n^mmy7.A^^>mmi^(Dm'^^^mmi^xh^\^^o fsi^t^. mn&(D^wi 
(Dum\mmmmx;^^o ^r^. i}n7i(i^m\im^tmm\zhxn'^^hi!)tx^^o 
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7 



yAtVX\^mm(D:^^A-^mmx^^. rcLA.\t. 0DS> Phenyl^. 

±mxn^n^mmy:^/^^^>mm^ii\^xu. m^iti i-sm^rx/i 



20 ®«l^«3t^w-r^«lMyx/i^^>^^#:^^^e5tc#§e:<i:;&tT^^o fet 




HOOC 



O 
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m<Dmmmm^m't^mmT:^A^^>mmi^^^mmzn:s> zl ti^tx^^. ^ 
tiU7K^m\mmtmm\zi^xf7'D^t'^ix^^o mz. mmoDmmmjt^^ 
■r^mmy7.;^^^>mmi^^^r)^j}mm\zm^^.^7!)^B. mm^(D^mm^f)t 
mmfs:mi}u:^^mmm^m^^xM7i<i^m'r^<Dif}m^v\^^o 

m^m\^^xmmmm^^i}\i7K^mv. mm(D^^7umi^(Dmmm^^^-r^^t 

mi^^^n^nm-^t^mtvxm^z.t^ix^^. ^rc. m^(Dmiia7mmm 
m^mi\ i}n7i<i^mT^mm'^^(Dmm^^A.^z.iix. ^Ki0<<Dmm(Dmm. 

^rc:^mmit. m^<Dmm-^nrcmmy7./^^^>:s::hmizn^:it.7f)ixm^ 

mi^<Dmm-:^mz^^mmT::^A^=^>mmi^<Dmmj:m\zmm. ^b\z.. 
nr^mmy7./^^^>mmm^Bumm^^^^^j:m^'^ts^<Dx$>^o 

f)^X^^ (tctXU. Protecting Groups in Organic Chemistry, John Wiley & 
Sons INC.. New York 1991. ISBN 0-471-62301-6^#M)o fctXi^. 
f)^Fmo cmx$>^m'^. N,N-z^:A^)i^-^j]^Ar^}i (DMF) Wmr 

x/'^9^>mmmz=Ejvy:t^j >^i}u^xKjts^no:it{z^v)Fmo cm^m 
^^mt\^^t>:^m\z^'Dxmm'r^.z.t\z^r), mmT:^/'^^^>^nxh^\^\ 
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oTff-5^t>&tT^§ irct^\-£. Protecting Groups in Organic Clieinistry, 
John Wiley & Sons INC., New York 1991. ISBN. 0-471-6230i-6^#flS)o 

^^m^'D9J}mmiz:kmizmM't^^h:^tx^^o 
^^•^^^mmm\tmmff^mmm<D^m\z^\^^T^mzy^mx&^. rcii^\t. m 

mmtw yit-r ^hwmzm^t-^^ tcmm-fymwr c t e, nx v ^ ^ „ s jt. 
mmmm^it^m\z^^v. K^i7^>tL\.xmmz^^-'r^}i. ^xDmrntm 
0j$n§c:<hfe^e»nTv^^o ^^x. :^mm\z^ri^m(D'mmm^mm.'r>tz. 
tti'^x^mts ^><D^mzmi^f3i^^^y(D^^^n'oz.t.i)^uimx^^^ ^ 
tz.. :^mM\z:;:Y)mic>n^mmm^. ^^\zit^mis,Km^^xmw^mm\z^ 

^Tc. r:it^\t. ^^.>r.'ymxh^ji^jxu^x.^> (epo) ^<Dm 
skmmmm\z ^ d nsk(Dmmm t. v x^t^nxi^^^ c: od e p o umm^^i^'^ 
vx\,^:^\,^t^m^xf3i\^^^ti!)mmLx\,^^o c<Dj:o\z. ^>/^^M\z\m 
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^Tc. ^f^(Dmi^>n^M\zi^^'r^mm^:$^mM\z^r)mmi.rcmmiimm 
t^z-t. \z^ v) mrzfsi^mm^^n-¥-r^ z. t. ^■^>n^m.f)%y^ 

Sears and C.E Wong. Science. 2001. vol291, p2344 ^2350fc:|3*fe®:^rii^a& 
-M (Endo-H) T^SUTiJ^ >A°^7M^M(^yXA°^^>a«tC}lN-T 

if (Endo-M) 2:^ ^iT/M^N-T-fe:5^;^iJ^;H3lt^ >^atCj^^$-Br^ 
t.\i^^-)5^ii'^tb\i.^n^. ^Td. t RNAfCN-T-fe5^;i'i^;i/ni^^ >:&^-^$ 

'r^'2-^wf)^$>^o ^ZT. ^mmizj^y)mm(Dmmzm^-^ri\z<^^->T)m^ 

mrzizm-^^/vfcmm^mmi.. >A^w\zmmmm^E n d o -um^i 
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mmm i 

X^y-;U (EtOH) 6 7ml^mWVX^^^t;i^\z. IP^lM^f(I?)A 

nfeo ^smmMwvrcWi^T^^n^^. $^>icEtoH 3 omiT^^^&ffo 

tco #6>n;fejg^(C. :^||EtOH 8 3ml ^JpAlRfe^l^^fTofe^^iM^ 
ffV^EtOH 3 0mlTi5fe#^> <hflKj|g^|3m (D e 1 i p i 

dated Egg Y o 1 k) /^>^*ltl 3 g#e,nfe„ 

(a) C<D%)CO^. D/uMM«?^ (pH=7. 0, 30ml) 

NaNg (lOmg) SriP^fco 5*-U X>^— if ON S (HBI^hM. 

l.Og) ^JJDAS 0'C7r|?J2 4NFKl^tt$ii:feo SJ^iCCD^T^T L C (CT^i^^ 
bfe^. -K^S^^-fe^-r hJc:Titi©L;^Co ^S^^^iiilfcj; ^ 
i^/7n"Th^^:7-f- (Sephadex G-2 5, 2.5X 1 0 0 cm, H 

(b) n?>nrcmmm (^4 3 0mg) fd. hux-igm-m^;i/>'<i7AM 

(pH=7. 5. 4 3ml ). NaNg (2 Img) ^iPA.. ^^5?$i±7t„ 
d©*)®}::. 7^^i—^E (4 3mg) ^tUXl Z^m^is^iZuH^^x.^^ 

b;^/&^e.2 4NFFp^^s$ii:feo 2 4B#rBim. ^mmznmY i^^^i—^E 21. 

Ai^UTh^^y^- (Sephadex G-25, 2.5Xl00cm, H 

2O) xmmi^rca m&^tT^mtt^^n^y^^z^m>^mtbxmm -ai^^x 
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(c) #&nfeB@t» (^1 2 omg) tk 1. sm 1 \zmib^v. mmMi- 

hUij7A 2 6mg^ijn^feo Fmoc-Osu CN-(9- 

Fluorenylmethyloxycarbonyl) oxysuccinimide:i Q Sms^^Tb^VTcz^^^^Jl-^ 
5 Jl'ATSH 2. 5ml ^iP;^. ^i^T 2 ^^M/S;$ii-fCo Mi|Bf?i^^TLC 

^-^^V:vTi^|gbfco ^Std. zfc 15mK v^X^jl/X— 7^;i. 2 5ml:^Jn 

10 (yn-^;!/ 100c 18) ^fflVi, i^^5='^x>h^5&Ht)ltmbfeo 

(d) il©^g#I^HPLC:«'IK;^7^A{CT3j«Mb^c (YMC-Pack R 
&D ODS, D-ODS-5-A. 2 0 X2 5 0mm, AN/25mM Ac 
ONH4 bu f f e r = 2 0/8 0, 7 . 5m 1 /m i n . , w a v e len 

15 g t h ; 2 7 4nm)o ^1 5 4^^(c:ttiT< ^pt-T >©t:— iS^^^^-l^f^, Wm. 

U-P mo c-^WmMm\ 3mg#P,n7tc 




NHAc NHAcd COOH 




o 



20 
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# 6 tlTtib-^ © ^ H - N M R 5^- ^ 0 T ^ S o 
'H-NMR (4 0 0MHz, D2O. 3 Ot:. HOD = 4. 8 1) 

8.01 (2H. d, J = 7.5Hz, Fmoc), 7.80 (2H, d, J = 7. 
5Hz, Fmoc), 7.6 0 (2H, dd. J = 7.5Hz. Fmoc), 7.5 

3 (2H, dd, J = 7.5Hz, Fmoc), 5.2 3 ( 1 H, s, Man4- 
Hi), 5.0 9 (IH. d. J = 9.4Hz, GlcNAcl-Hj), 5.0 4 

(IH. s. Man4' -Hj), 4.8 6 (IH, s, Man3-Hi), 4.7 
0-4. 66 (m, Gl cNAc2-Hi Gl cNAc 5, 5' -H^). 4. 5 

4 (2H. d. J = 7.9Hz, Gal6, 6' -H^). 4.44 (IH, d. 
FmocCH), 4.34 (IH, bd, Man3-H2), 4.29, (IH, b 
d, Man 4' -H2), 4. 2 0 (IH. bd, Man4-H2), 2. 7 7 (2 
H, dd. NeuAc7. 7' -H^,^), 2.8 0 ( 1 H, bdd. A s n - i8 
CH). 2.62 (IH, bdd. Asn-/3CH), 2.14 ( 1 8 H. sX6. 
-Ac). 1.80 (2H. dd. NeuAc7. 7' -H^^J 

mmm2 ii^i^Tumm-Botmrni^ aim)'} 
(b) *-e«. mmmi tmrnizfT-Dfco 

ic) '^Bntcmm (mi2 0mg) O.IN NaOHaq. 1ml 

izmm-^ittco z.:i\z. (Boc) 20 (4ml, m^^b^am) ^m^. 
'V2mmK}ts^i^rco mnm^^TLc (-ryypAv-;i/ : im mmr>^ 

ofe. 7KM^$e>J;!:v?i^nD;<i$^>2. 5m 1 40mM HC 1 

izxpH=7. o\zmm'r^o Ti^m^mm^^. oBsti^j^\zxmm^n^ 

^i^JL>h H2O 10 0% H20/AN=9 9/1 HsO/AN 

= 95/5 ^ H20/AN=9 0/1 0)„ ge^^v^^xT-Pi^^Bo cM^ 
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(d) c:®^@t?§HPLCJCT¥g|-3ltM*ffofeo (YMC-Pack 
ODS-AM, SH-3 4 3- 5AM, 2 0 X 2 5 0 mm, AN/'2 5mM A 
CONH4 buffer = 5/95, 7. Om 1 /m i n. . wa v e len 
g t h ; 2 1 5nm)o mi l^mz^X< ^ ><D\fi—i7^^-^^. mW^. 
^V^-r^*;i/;^j^A^nx'h^^:7^- (Sephadex G-25. HgO) 



„ HOOC „_ 
HO 



NHAc 



HQ ^'^^^^^^^^^^^tT^^ 



HO^Tj^ NHAc NHAco COOH 

HOOC HO 1 

o 



^H-NMR (4 0 0MHz, DgO, 3 OX:, HOD = 4. 81) 

6 5.19 (s, IH. Man4-Hi), 5.12 (d. 1 H, J = 9.6, 
G 1 cNAc l-Hi). 5.00 (s, 1 H, Man4' -H_i). 4.61-4. 
71 (m. 3H), 4.49 (d. 2 H, J = 7.6), 4.3 0-4.4 0 (bs, 
IH, Asn-aCH). 4.3 1 (s, 1 H, ManS-H.^), 4.2 5 (b 
s, IH, Man4-H_2), 4.17 (bs, 1 H, Man4-H_2). 2.8 
4 (dd, IH, Ja=15.6, Jb = 4.4, Asn-j3CH), 2.7 2 (d 
d. 2H. Ja=12.4, Jb=2.8, N e u A c 7 -Hg^x). 2.60-2. 
75 (m, IH, Asn-iSCH), 2. 13, 2. 12. 2.11.(eachs, 
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18H, Acx6), 1.7 7 (dd, 2H. Ja=12.0, Jb=12,4, N 
euAc7-H3^^). 1.48 (s, 9H. Boc). 

3 Ci^i^T n -MMA c ( 1 1 

(b) sTtt, mmmi iimmizn^Tco 

(c) %^ntz.jmm (*5i2 0mg) mm^a^iTQ.wzmm^'i^r^. ^<d 

fe©J;iK2C03 (7 2mg) SrjD;^. ^izMT^mm (9 9m 1) ^iuxm2 

)U: IM ifMT>^:::r>A7X^^^=3 : .2) "effiS^.^. i^i^ n ap<i$'> 2. 5 
ml ^iJP^T:^^^fTo:feo 7i<.m^-^ ^blZi^^ uu > 2 . 5ml l?^5fe#bfe 
sat. NaHCOgaq. \ZX. V>H= 7 . 0 \zmmvrco TKJS^m^^. 
ODS;^7^AtCTMI^<|;fTofe (iJ^^i^X>h H2O 100% -> HgO 
/AN=99/1 H20/^AN=9 5/5)0 @e<J®>^e^TniiiMAc^ 

(d) ;iO^®%^HPLCiCT¥^-mm^fT-:3;rco (YMC-Pack 
ODS-AM. SH- 3 4 3 - 5AM. 2 0 X 2 5 0 mm. AN/^2 SmM A 
CONH4 buffer = l/99, 7. Om 1 /m i n. . wa v e len 
g t h ; 2 1 5 nm). ^1 1 ^^zmx < ^ >(D\£—^ ^^MW:. mm. 
'■^\^^X^)\^ti^K^U-^V^=yy^- (Sephadex G-25, HgO) 

fcTjKm^as^ffofco ummMt^^. a6<jfr§^^'>TnigimAc^^#:j&«. 

*?J8. 5mg#6nfeo 
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o 




NHAc NHAco COOH 



^H-NMR (4 0 0MHz, DgO, 3 OX:, HOD = 4. 81) 

5 5.19 (s, IH, Man4-Hi), 5.11 (d, 1 H, J = 9.6. 
5 GlcNAcl-Hi). 5.00 (s, 1 H. Man4' -H_i), 4.6 6 (b 
s, 3H), 4.54-4.5 7 (dd, 1 H, J a = 8.1, Jb = 4. 5), 4. 
50 (d, 2H, J = 7.8). 4.3 1 (s. 1 H, ManS-H.g). 4.2 5 
(bs, IH, Man4-H_2). 4.17 (b s , 1 H, Man4-H_2), 2. 
85 (dd, IH, Ja=15.8, Jb = 4.3. Asn-jSCH), 2.65- 
10 2. 75 (m. 3H. NeuAc7-H3ex» Asn-j3CH), 2. 13, 2.1 
2, 2.0 8, 2.0 6 (eachs, 2 1 H, Acx7), 1.77 (dd, 2 H, 
Ja=12.1. Jb=12.1, Ne uAc 7 -Hg^^). 

mmm4 \:>^>^Tnmm-A i i o cmm^^ (i li^)] 
15 (b) mmmiiimm\zff^r:io 

(c) 'i^^tlfcm^^ (^1 2 Omg) 0. IN NaOHa a. 6m UC 

mm-^'^Tco z.:i\z. (Ai lyioco) 2O (5731111. y^mt^^m) 
^ux'i 2mmK}!^-^'^r:Lo mnm^^r-Lc (-rv:/pAy~;p i 

U mm.T>'e=-^A7Kmm.= 3 2 ) -r^lStt. >^i7 n n ^ ^ > 1 2 m 1 ^Jp 

20 xx^m^ff^fco 7i(.m'^-^^ \zi^i7uu:A3^ >i 2ml xm^vrcm.. 40m 
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^frofe (tJ^^>?x>h HjO 10 0% -> H20/AN=9 9X1 

H20/'AN=9 5/5)0 B65(D5^i/TDisiiA 1 I o cmmm^^^nxi^^ 
(d) ^(DB'^m^HPLcizxmm ' mm^n^Tc. (YMc.-Pack 

ODS-AM, SH-3 4 3 - 5AM. 2 0 X 2 5 0 mm, AN/25mM A 
CONH4 buffer = 2/98, 7. 5m 1 /m i n. , w a v e len 

g t h : 2 1 5 nm)o ^1 8 ^mzmx < ^ >(D}f—^ ^^w^. mm. 

'A\^^xyjV:^^A^U^h^^y^- (SeDhadeTL G-25, H^O) 

\zxmmmm^ff^rzo mmnm-r^t. Bmii-r^i^i^rammAi locm 




o 



'H-NMR (40 0MHz, D2O. 3 OV, HOD = 4.81) 

(5 6.01 (ddd, IH, Ja=17.2, Jb=10.4. Jc = 5.2, 
-CH2-CH=CH2). 5.3 7 (d, 1 H. J = 17.2, -CH2-CH = 
CH2), 5.30 (dd. IH, Ja=10.4, Jb=1.6, -CHj-CH 
= CH2), 5.19 (s. IH. Man4-Hi), 5.12 (d, 1 H, J = 9. 
6, G 1 cNAc 1 -Hi), 5.00 (s, 1 H, Man4' -H_i), 4.6 0 
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-4.71 (m), 4.50 (d, 2 H, J = 7.6), 4.3 5-4.4 5 (bm. 
IH. Asn-aCH), 4.3 1 (s. 1 H. Man3-H_2). 4.2 5 (d, 
IH, J = 2. 0. Man4-H_2). 4.17 (d, 1 H, J = 2.4, Man 
4-H_2). 2. 8 7 (dd. IH. J a=l 5. 6, J b = 4. 0. As n-/3 
CH), 2.72 (bdd, 2H, Ja = 12.4, Jb=2.4, NeuAc7- 
Hg^^), 2.64 Cdd, IH, Ja=15..6. Jb=10.0. Asn-jSC 
H), 2. 1 3,. 2. 1 2, 2.1 1, 2.0 8, 2.0 5 (eachs, 18H. A 
cx6). 1.77. (dd. 2H, Ja = 12.4, Jb = 12.0, NeuAc7 
-Haax). 1.48 (s, 9H, Boc). 
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^^§m>&^>/^^M^mmmiz^v)mm-^:/^\^m^m^nm^^j:m. (b) 

1 0. li^tt<^i^MS./^>^'Fmo cST$>^»^0|Sffl^9:Sf3«®i^^7.7^^ 
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